Two androgen response regions cooperate in steroid hormone regulated activity of the prostate-specific antigen promoter.
Transcription of the prostate-specific antigen (PSA) gene is androgen regulated. The PSA promoter contains at position -170 the sequence AGAACAgcaAGTGCT, which is closely related to the ARE (androgen response element) consensus sequence GGTACAnnnTGTTCT. This sequence is a high affinity androgen receptor (AR) binding site and acts as a functional ARE in transfected LNCaP cells. A 35-base pair segment starting at -400 (ARR: androgen response region; GTGGTGCAGGGATCAGGGAGTCTCACAATCTCCTG) cooperates with the ARE in androgen induction of the PSA promoter. A construct with three ARR copies linked to a minimal PSA promoter showed a strong (104-fold) androgen induced activity. The ARR was also able to confer androgen responsiveness to a minimal thymidine kinase promoter. Both AR binding and transcriptional activity resided in a 20-base pair ARR subfragment: CAGGGATCAGGGAGTCTCAC (2S). Mutational analysis indicated that the sequence GGATCAgggAGTCTC in the 2S fragment is a functionally active, low affinity AR binding site. Like AR, the glucocorticoid receptor was able to stimulate PSA promoter activity. Both the ARE and ARR are involved in dexamethasone regulation of the PSA promoter. Both the AR and glucocorticoid receptor were 20-100-fold more active on ARR-PSA and ARR-thymidine kinase promoter constructs in LNCaP cells than in other cell types (COS, HeLa, Hep3B, and T47D cells), indicating (prostate) cell specificity.